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Introduction
Hepatocellular carcinoma, the most common primary liver 

cancer, occurs in 90% of the cases in patients with chronic liver 
disease (CLD) [1]. In recent years, its incidence has increased as 
consequence of chronic hepatitis C virus infections [2]. LRFA appears 
to be safe procedures with low rates of morbidity and mortality [3]. 
The laparoscopic ultrasound permits more precise positioning of the 
radiofrequency needle multiple arrays near major blood vessels as 
well as the completion of tumor ablation. Narrow band imaging (NBI) 
is a technology of optical image enhancement which narrows the 
bandwidth of the light output from the Olympus Lucera laparoscopy 
system to 415nm and 540nm. This narrow bandwidth of light is 
strongly absorbed by hemoglobin and penetrates only the surface of 
tissue, increasing the visibility of capillaries and other delicate surface 
tissue structures by enhancing contrast between the two [4]. NBI is 
usually used in gastrointestinal endoscopy in detecting and predicating 
the histology of Barret’s esophagus, [5] in the detection of urothelial 
cancer of the bladder [4] as well as squamous cell carcinomas in the 
head and neck [6] In this paper, we demonstrate a novel use for NBI 
in the immediate establishment of adequate ablation of exophytic 
HCC during LRFA.

Patients and Methods
A total of 11 patients with exophytic HCC were treated using 

LRFA between September, 2010 and July, 2012 at The National 
Hepatology and Tropical Medicine Research Institute-Cairo-Egypt. 
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All patients were submitted to diagnostic laparoscopy with intra-
operative laparoscopic ultrasound (IOLUS) guidance. Evaluation of 
Intra-operative ablation using IOLUS as well as NBI was documented. 
A Spiral CT scan one month postoperative was an essential part of the 
protocol during follow up.

Laparoscopic Technique
The procedure was performed with the patient under general 

anaesthesia, intubated and placed in a supine position on the operating 
table. Laparoscopic exploration was performed with a zerodegree 
laparoscope. Another 10mm port was placed according to the location 
of the HCC, with an addition 5mm port. Laparoscopic ultrasound 
of the entire liver was carried out followed by localization of HCC 
using white light imaging (WLI) (Figure1b & 2b). The vital organs 
near HCC were protected (Figure1b). The HCC was inspected using 
NBI (Figure1c & 2c). RFA was performed under ultrasonographic 
guidance, utilizing a generator providing 460 kHz alternating 
current and semi-flex retractable multi-pronged curved electrode-
needles (RITA medical system, Mountain View, California). The 
average target temperature was set at 100oC to 110 oC, and ablation 
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was continued for 25-30 minutes depending on the desired ablation 
size (3-5 cm in diameter). The process was monitored by real- time 
ultrasound to ensure ablation. Thereafter, the HCC was inspected 
using NBI (Figure1d&e & Figure 2d, e&f) as well as WLI (Figure 2g).

A triphasic CT scan was obtained one month post-operatively to 
prove and compare the intra-operative and post-operative finding.

Results
11 out of 50 patients with HCC, had an exophytic HCC. 

Evaluation of Intra-operative ablation of HCC using IOLUS as well as 
NBI as described, and shown in (Figure 1&2) the HCC was evaluated 
by laparoscopy using WLI (Figure1b & 2b) and NBI (Figure1c & 2c). 
Before ablation, the tumor appears bluish or dark green in color. 
However, after complete ablation it appears red in color since there 
was no hemoglobin present on account of the fact that the tumor 
is well ablated and the superficial blood capillaries were coagulated 
(Figure1e & 2f). NBI reveal incomplete ablation of the tumor in 
case number two (Figure 2d) which required re-position of the 
radiofrequency needle to reach full tumor ablation (Figure 2e). All 
patients requested to have spiral computed tomography (CT scan) 
one month post-operatively in every case to prove and document 
complete ablation of the tumor (Figure 1f & 2h).

Discussion
There are many reports in the literature on the use of NBI in 

various regions of the body. Hamamoto et al. [7] evaluated the 
usefulness of NBI in diagnosis of Barrett’s oesophagus. The value of 

NBI in detection of high grade dysplasia and early cancer in Barrett’s 
oesophagus was evaluated by Kara et al. [8] Uedo et al. [9] investigated 
the use of NBI for detection of intestinal metaplasia in gastric mucosa 
with the sensitivity 89% and a specificity of 93%. Uchiyama et al. [10] 
investigated the reliability of NBI to diagnosis and differentiate between 
benign and malignant duodenal ampullary tumours concluding that  
there is a great potential for foci of adenocarcinoma which escaped 
detection with forceps biopsy to be diagnosed accurately diagnosed by 
NBI. Machida et al. [11], studied the use of NBI for evaluating colo-
rectal lesions and found that in the examination of colonic lesions the 
NBI system provides additional imaging features to augment those 
obtained both with conventional endoscopy. A further investigation 
was reported by Su et al. [12] comparing conventional colonoscopy 
and NBI in the differential diagnosis of neolpastic and non-neoplastic 
colonic polyps.

Our study is first to be published in respect of the use of NBI in 
laparoscopic surgery. Laparoscopy provides a much better view of an 
exophytic HCC tumour during laparoscopic radiofrequency ablation 
treatment. The hypervascular exophytic HCC, appear dark green 
or blue in color during the use of NBI while the ablated exophytic 
tumour appear red in color against the almost dark green or blue 
of surrounding liver tissue during the use of NBI (figure 2f). This is 
particularly noticeable during the LRFA of exophytic HCC which is 
difficult to detect with the conventional white light image (Figure 1b 
& 2g).

In conclusion, our experience shows that NBI not only improves 
the detection of, but additionally, aids the complete ablation of 
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Figure 1a: CT scan arterial phase, arrow pointed to HCC segment V.
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Figure 2 a: CT scan arterial phase, arrow pointed to HCC segment VIII.
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Figure 1b: Laparoscopic view of HCC using WLI.
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Figure 2 b: Laparoscopic view of HCC using WLI.
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Figure 1c: Laparoscopic view of HCC using NBI (blue or dark green color).
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Figure 2 c: Laparoscopic view of HCC using NBI (blue or dark green color).
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Figure 2 f: Laparoscopic view of HCC reveal complete ablation by NBI.
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Figure 1e: Laparoscopic view of HCC reveal complete ablation (red color).
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Figure 2 d: Laparoscopic view of HCC using NBI showing incomplete ablation.
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Figure 2 e: Laparoscopic view show re-position of radiofrequency needle.
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Figure 1f: CT scan arterial phase, arrow pointed to complete ablated area.
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Figure 2 h: CT scan arterial phase, arrow pointed to complete ablated area.
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Figure 2 g: Laparoscopic view of HCC reveal complete ablation by WLI.
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Figure 1b: Laparoscopic view of HCC using WLI.

exophytic HCC and this has been confirmed by IOLUS and post-
operative triphasic CT scan.
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